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THE MAILING DATE OF THIS COMMUNICATION. 
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1 )E] Responsive to communication(s) filed on 1 7 May 2004 . 
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DETAILED ACTION 



1 . This action is responsive to communications: Amendment D, filed on 1 1/14/03. 
This action is made FINAL 

2. Claims 1-29, 32-60, 63-91 are pending in the case. Claims 1, 32 and 63 are 
independent claims. Claims 1 , 32 and 63 have been amended. 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whoie wouid have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-5, 7-12, 14-19, 21-26, 28-29, 33-36, 38-43, 45-50, 52-57, 59-60, 64-67, 
69-74, 76-81, 83-88, and 90-91 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Henry Moreton, U.S. Patent 5,636,338, 6/1997. 

As per independent claim 1 , Moreton discloses receiving the space curve (i.e. 
receiving specification of a curve and multiple constraints for designing networks of 
curves having torsion) (abstract; col. 1, II. 5-10), the curve having two endpoints (col. 4, 
II. 37-43; col. 12, II. 14-15) and is adapted to have one of two directions, either a forward 
direction proceeding along the space curve from an initial endpoint to a terminating 
endpoint or a reverse direction proceeding a long the space curve from the terminating 
endpoint to the initial endpoint (col. 8, II. 25-45), selecting a desired direction (i.e. 
specifying a tangent constraint) (col. 5, II. 60-67), generating a first vector (i.e. chord Pi 
to Pi+1) (Fig. 12) having a direction the same as the selected desired direction (col. 11, 
II. 55-60), generating a second vector (i.e. chord Pi to Pi-1) (Fig. 12) having a 
corresponding direction representative of and derived from a corresponding 



Application/Control Number: 09/379,722 Page 4 

Art Unit: 2672 

characteristic of the space curve (col. 11, II. 61-64; col. 8, II. 60-65), determining based 
on a result of the comparison, a direction of the space curve (col. 8, II. 60-65), wherein 
the determined direction of the space curve is one of two directions, either the forward 
or the reverse direction, that is closest in direction to the selected desired direction (col. 
9 ; II. 3-1 1 ; col. 1 1 s II. 23-25) and orientating the direction of the space curve to the 
determined direction (col. 9, II. 1-3). 

Moreton fails to specifically disclose comparing the first and second vectors, 
comparing the vectors, however it would have been obvious to one of skill in the art to 
incorporate comparing the first and second vectors with disclosure of Moreton because 
Moreton teaches the vectors sharing data structures that hold specified parameters, 
including tangents, for each vector to meet continuity for multiple parameters (col. 8, II. 
50-55, 60-65). 

As per dependent claim 2, Moreton discloses determining space curve endpoints 
(col. 8, II. 25-30, 50-55) and generating a second vector connecting the endpoints (col. 
8, II. 60-65). 

As per dependent claim 3, Moreton discloses determining endpoints (col. 8, II. 
25-30, 50-55) and generating two-second vectors connecting the endpoints (col. 13, II. 
5-10), but fails to specifically disclose the each second vector having opposite 
directions. However it would have been obvious to one of ordinary skill in the art to 
incorporate each second vector having opposite directions with the disclosure of 
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Moreton because Moreton teaches initializing the tangent directions of endpoints of 
each curve in a network (col. 12, II. 3-6). 

As per dependent claim 4, Moreton discloses determining a first angle between 
one of the second vectors and the first vector (col. 8, II. 53-58), determining a second 
angle between the other one of the second vectors and the first vector (col. 8, II. 53-58), 
comparing the first angle with the second angle (col. 1 ,ll. 60-65), but fails to specifically 
disclose wherein if the first angle is less than the second angle then the determined 
direction of the space curve is in a first direction, and if the first angle is greater than the 
second angle then the determined direction of the space curve is in a second direction, 
opposite the first direction. It would have been obvious to incorporate determining the 
curve direction based on the magnitude of the angles associated with the vectors with 
the disclosure of Moreton because Moreton teaches varying the curve direction based 
on the angular difference between tangents of adjacent vector curve segments (col. 1 , 
II. 60-65) with the direction of the curve being varied (i.e. forward or reverse) by the 
magnitude of the angle (col. 1, II. 60-65; col. 8, II. 35-45). 

As per dependent claim 5, Moreton discloses determining a first angle (col. 8, II. 
53-58), comparing the first angle with a first threshold value (col. 4, II. 64-67), but fails to 
specifically disclose wherein if the first angle is less than the first threshold values then 
the determined direction of the space curve is in a first direction, and if the first angle is 



Application/Control Number: 09/379,722 Page 6 

Art Unit: 2672 

greater the first threshold value then the determined direction of the space curve is in a 
second direction, opposite the first direction. It would have been obvious to incorporate 
determining the curve direction based on the comparison of the angle with a threshold 
with the disclosure of Moreton because Moreton teaches varying the curve direction as 
a function of the curvature, which is based on angle separation and a limit determined 
by the angle separation (col. 4, II. 60-65) with the direction of the curve being varied (i.e. 
forward or reverse) by the magnitude of the angle (col. 1 , II. 60-65; col. 8, II. 35-45). 

As per dependent claims 7, 8, 21, 22 Moreton discloses generating a vector 
orthogonal to the first vector (Fig. 3). 

As per dependent claims 9, 23, Moreton discloses the orthogonal vector is 
generated in a predetermined manner (col. 4, II. 58-64; Fig. 3). 

As per dependent claims 10, 24, Moreton discloses the orthogonal vector is 
generated in accordance with a selected direction (col. 4, II. 55-65; col. 12, II. 5-6), but 
fails to specifically disclose a user selection. It would have been obvious to one of skill 
in the art to incorporate a user selected direction with the disclosure of Moreton 
because Moreton teaches providing specifications to computer aided design tools (col. 
4, 11.29-21). 



Application/Control Number: 09/379,722 Page 7 

Art Unit: 2672 

As per dependent claim 1 1 , similar rationale as applied to claim 4 applies herein 
as Moreton discloses angles (i.e. alpha, beta, gamma) specifying the parameterization 
at the endpoints (col. 1 1, II. 25-30), with the direction of the curve being varied (i.e. 
forward or reverse) by the magnitude of the angle (col. 1, II. 60-65; col. 8, II. 35-45). 

As per dependent claim 12, similar rationale as applied to claim 5 applies herein. 

As per dependent claim 14, Moreton discloses determining endpoints (col. 8, II. 
25-30, 50-55) and generating second vector tangents for each endpoint (col. 12, II. 3-6). 

As per dependent claim 15, similar rationale as applied to claim 4 applies herein. 

As per dependent claims 16 and 17, similar rationale as applied in the rejection 
of claims 2 and 3 apply herein as Moreton discloses generating one or multiple vectors 
in a network of curves (col. 12, II. 1-20; col. 13, II. 5-10). 

As per dependent claim 18, similar rationale as applied to claim 4 applies herein 
as Moreton discloses angles (i.e. alpha, beta, gamma) specifying the parameterization 
at the endpoints (col. 11, II. 25-30). 

As per dependent claim 19, similar rationale as applied to claim 5 applies herein. 
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As per dependent claim 25, similar rationale as applied to claim 1 1 applies 

herein. 

As per dependent claim 26, similar rationale as applied to claim 12 applies 

herein. 

As per dependent claim 28, Moreton discloses providing further space curves 
(col. 13, II. 5-10), and performing the step of generating a second vector (col. 8, II. 60- 
65), comparing first and second vectors (col. 8, II. 50-55, 60-65) and orientating the 
direction of each curve (col. 9, II. 1-3). 

As per dependent claim 29, Moreton discloses a plurality of techniques for 
generating the second vectors (i.e. specifying a level of continuity) (col. 1, II. 27-30; col. 
8, II. 50-53, 60-65). Moreton fails to disclose selecting one of the techniques in 
response to user input. It would have been obvious to one of skill in the art to 
incorporate selection of a technique in response to user input with the disclosure of 
Moreton because Moreton teaches providing specifications to computer aided design 
tools (col. 4, II. 29-21). 

As per independent claim 32, Moreton discloses an apparatus (Fig. 6) for 
performing the method of claim 1. Therefore the rejection as applied to claim 1 is 
included herein. 
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As per independent claim 63, Moreton discloses a program (col. 4, II. 25-30) for 
performing the method of claim 1 . Therefore the rejection as applied to claim 1 is 
included herein. 

As per dependent claims 33-36, 38-43, 45-50, 52-57, 59-60, 64-67, 69-74, 76-81 , 
83-88, and 90-91 , the rationale as applied to respectively corresponding claims 1-5, 7- 
12, 14-19, 21-26 and 28-29 apply herein. 
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Claims 6, 13, 20, 27, 37, 44, 51, 58, 68, 75, 82, and 89 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Henry Moreton as applied to claims 1 , 32 and 
63 above and further in view of Rice et al., U.S. Patent 6,268,871 . 

As per dependent claims 6, 13, 20,27, 37, 44, 51, 58, 68, 75, 82, and 89, 
Moreton fails to disclose the first threshold value is 90 degrees, which Rice discloses 
(Fig. 1 5; col. 11,11. 55-65). It would have been obvious to on e of skill in the art to 
incorporate Rice's disclosure of a 90 degree threshold with the teachings of Moreton 
because Moreton discloses designating constraint parameters that are compared to 
determine curve direction based on an angular threshold (col. 8, II. 50-65; col. 1, II. 60- 
65). 
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Response to Arguments 



1 . Applicant's arguments filed 5/17/04 have been fully considered but they are not 
persuasive. 

Applicant argues (pp. 29, Para 1 . 3; pp. 30) Moreton does not suggest determining 
which of two directions is closest to the desired direction. 

In reply, Moreton teaches generating a network of curves, which is a collection of 
curves that share endpoints, and are specified by points, tangent directions and other 
curve characteristics through which the network must pass, (col. 2, II. 38-42; col. 4, II. 
40-45). Moreton also teaches use of a particular space curve, Quintic Hermite, is best 
for satisfying continuity constraints on position, tangent direction, curvature and torsion 
(col. 7-8, II. 64-2). Moreton further teaches that the curvature magnitude, mi, affects the 
curve direction, such that the magnitude must be constrained to maintain the curvature 
vector in the positive direction, otherwise the curvature vector would reverse direction 
(col. 8, II. 35-45). Additionally, Moreton discloses distributing the curvature information 
among the vertices and the elements such that specification of the geometries/curve 
characteristics at endpoints of a curve may result in adjacent curves having continuity 
when the data shared is the same or discontinuity when the data shared is not the same 
(col. 8, II. 53-67). Thus, it is suggested that a curve may have either forward/positive or 
reverse/negative direction. Moreton also discloses using Quintic Hermite segments 
between constraints to accurately approximate the curve so that the desired curve 
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properties (e.g. the initially specified tangent direction, etc.) are represented (col. 9, II. 1- 
11). By specifying the curve characteristics (e.g. tangent direction, torsion, etc.) at the 
endpoints and setting continuity constraints it is suggested that the closest tangent 
direction (e.g. forward or reverse) that meets the desired continuity constraint would be 
selected. Thus, Moreton teaches determining which of two directions, either the forward 
or the reverse direction, is closest to the desired direction. 

Applicant argues (pp. 29, Para 2) Moreton does not disclose receiving the space curve. 

In reply, Moreton teaches receiving user specification of a curve and multiple 
constraints for designing curves and networks of curves (abstract; col. 1 , II. 5-10). 
Moreton further discloses that the network of curves is a collection of curves that share 
endpoints (col. 4, II. 40-45); and define a space curve when the scalar value torsion is a 
characteristic (col.4, II. 52-54). Moreton discloses that the shape specification of curve 
characteristics are transformed into a curve and subsequently displayed (col. 5, II. 25- 
33). Thus, Moreton teaches receiving a space curve by receiving the specification of 
the space curve. 

2. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chante Harrison whose telephone number is 703-305- 
3937. The examiner can normally be reached on Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Razavi can be reached on 703-305-4713. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Chante Harrison 
Examiner 
Art Unit 2672 
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